Adhesion of mouse blastocysts to uterine epithelium in culture: a requirement for mutual surface interactions.
Blastocysts readily adhered to inert materials in culture, but they resisted adhesion to living cells even after several days under conditions which encouraged cell aggregation. As far as could be determined by observing their spreading behavior on polylysine- and polyglutamate-coated dishes, the mechanism of adhesion of blastocysts to inert surfaces was similar to that of freshly dissociated cells and cell lines. However, their adhesion to vesicles of isolated uterine epithelium, which was encouraged by hanging drop culture, was by a different mechanism that involved microvilli on both the embryonic and maternal surfaces. This interactive step, which was similar to that seen during attachment in vivo, was followed by a brief period of close trophoblast-epithelial contact which led ultimately to phagocytosis of sloughed epithelium. Blastocysts showed a clear preference for adhesion to cultured epithelium in vesicles that had begun to collapse. In this case the cells showed a columnar profile with sharply defined microvillous apexes, unlike the flattened cells in fully expanded vesicles or on culture dishes. We conclude that the preimplantation adhesion of mouse blastocysts requires specific changes on both the embryonic and maternal surfaces to overcome the mutual nonadhesiveness typical of epithelia. The relatively rapid adhesion of blastocysts to a culture dish, on the other hand, is more typical of the well-known spreading behavior of cells on a highly attractive surface.